Calmodulin modulates H-Ras mediated Raf-1 activation.
We have previously demonstrated that, in COS-1 cells, inhibition of calmodulin increases Ras-GTP levels although it decreases Raf-1 activity and consequently MAPK. The present study analyzes the role of calmodulin in the regulation of Raf-1. First we show, using FRET microscopy, that inhibition of Raf-1 was not a consequence of a decreased interaction between H-Ras and Raf-1. Besides, the analysis of the phosphorylation state of Raf-1 showed that calmodulin, through downstream PI3K, is essential to ensure the Ser338-Raf-1 phosphorylation, critical for Raf-1 activation. We also show that the expression of a dominant negative mutant of PI3K impairs the calmodulin-mediated Raf-1 activation; in addition, both calmodulin and PI3K inhibitors decrease phospho-Ser338 and Raf-1 activity from upstream active H-Ras (H-RasG12V) and this effect is dependent on endocytosis. Importantly, in H-Ras depleted COS-1 cells, calmodulin does not modulate MAPK activation. Altogether, the results suggest that calmodulin regulation of MAPK in COS-1 cells relies upon H-Ras control of Raf-1 activity and involves PI3K.